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lation angle of the waveguide light can be finely varied 
Therefore, by varying the emitting positions of the light 
beams from the two converging grating couplers, the 
converged spot can be allowed to trace on the track. 

According to the eight embodiment as mentioned 
above, in addition to the efiects of the foregoing sev- 
enth embodiment, the change-over of the waveguide 
lights which enter the converging grating couplers and 
the tracking control can be executed by the SAW trans- 
ducer 91. Thus, the optical head can be simplified and 
the number of manufacturing steps can be reduced. 

Since the surface acoustic wave 92 is located between 
the fourth beam spiirter 93 and the two converging 
grating couplers, the return waveguide light from the 
optica] disc I is not influenced by the tracking control 
on the optica] path after the surface acoustic wave 92 
Therefore, the converging position on the third photo 
detector is not moved by the tracking control, so that a 
deterioration in pheco detection signal can be ore- 
vented. K 

In the embodiment, although the SAW transducer 
has been used as both of the optica] path switching 
means and the optical path deflecting means for track- 
nig control, the SAW transducer can be also provided 
for the optical head only for the tracking control. For 
instance, it is aJso possible to form the SAW transducer 
for the sixth optical head 60 in the fifth embodiment or 
the seventh optical head 80 in the sixth embodiment and 
to execute the tracking control. 
We claim: 



,1. An optica] recording/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light fiux onto/from a recording laye- 
through a transparent disc substrate, comprising: 

(a) iN optical heads. N being greater than or equal to 

2, each comprising: 
light emitting means. 

objective lenses, whose aberrations have respectively 
been corrected for said N disc substrates having 
different thicknesses, each for converging the light 
flux which is emitted from she light emitting means 
onto the optical disc, and 

a plurality of photo detecting means each for detect- 
ing the reflected light from the optical disc; 

(b) N optical head moving means which are arxang-d 
below the optica] disc and move the N optical 
heads in the racial direction of the optical disc; 

(c) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signa] in 
accordance with the result of the discrimination- 
and ' 

(d) control means for selectinz the ODticaJ head hav- 
ing the objective lens in which the occurrence of 
the aberration due to the disc substrate is smallest 

• in accordance with the discrimination signal 
wherein the selected optical head records, repro- 
duces or erases the information signal onto/from 
^ the optica) disc.J 

[2. An apparatus according to claim 1, further com- 
posing backward moving means for moving the non- 
selected optical heads to the outside of the optica! disc 
for a period of time when the optical head which has 
been selected by the ccr.troi means is recording, repro- 
ducing, or erasing the information signal?] 

L3. An apparatus according to ciaim I.wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the octical disc; 
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a discrimination hole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optica] disc; and 

detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal.J 

An apparatus according to claim 2, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 
a discrimination hole which is formed on the car- 
tridge and whose opeaing/c losing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signaiTj 
L?- An apparatus according to claim 1, wherein numer- 
ical apertures of at least two or mere of said N objective 
lenses difTerJ 

^ &. An apparatus according to claim 2, wherein numer- 
ical apertures of at least two or more of said N obiective 
lenses differ,} 

(7. An optical recording/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light flux cnto/from a recording layer 
through a transparent disc substrate, comprising: 

(a) an optical head having N, N being greater than or 
equal to 2, converging optical systems each com- 
prising: 

light emitting means, 

objective lenses, whose aberrations have respectively 
been corrected for said N disc substrates having 
different thicknesses, each for converging the light 
flu* which is emitted from the light emitting means 
onto the optical disc, and 

a plurality of photo detecting means each for detect- 
ing the reflected light from the optical disc; 

(b) optical head moving means which is arranged 
below the optical disc and moves the optical head 
in the radial direction of the optica] disc; 

(c) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal in 

. accordance with the result of the discrimination; 
and 

(d) control means for allowing the light emitting 
means, which belongs to the converging optical 

. system in which the occurrence of the aberration 
due to the disc substrate is smallest in accordance 
with the discrimination signal, to emit light. 

wherein the selected converging optical system re- 
cords, reproduces or erases the information signal 
onto/from the optical discTJ 
[8. An apparatus according to claim 7, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination hole which is formed on the car- 
tridge and whose opening/cicsing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 

detecting means for detecting the openin ^'closing 

Sta . t . C ofthe discrimination hole and for generating 
a discrimination signal] 

An apparatus according to claim 7, wherein numer- 
ical apertures of at least two or more of said N objective 
lenses differ.] 



LjlO An optical recording/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light flux onto/from a recording layer 
through a transparent disc substrate, comprising- 

(a) an optica] head including: 

light emitting means, 

light flux dividing means which are arranged in the 
light flux from the emitting means and divide the 
emitted light flux into N, N being greater than or 
equal to 2, light fluxes and deflect in different direc- 
tions, 

N objective lenses, whose aberrations have respec- 
tively been corrected for said N disc substrates 
having different thicknesses, for respectively con- 
# verging said N light fluxes onto the optical disc, 

light flux selecting means for selecting one of the N 
light fluxes divided by the light flux dividing means 
and for allowing said light flux to pass, and 

photo detecting means for detecting thelight fluxes 
reflected by the optical disc; 

(b) optical head moving means which is arranged 
below the optical disc and moves the optical head 
in the radial direction of the optical disc; 

(c) disc discriminating means for discriminating the 

thickness of the disc substrate of the loaded optical 

disc and for generating a discrimination signal in 

accordance with the result of the discrimination- 
and 

(d) control means for generating a control signal to 
the light flux- selecting means in accordance with 
the discrimination signal and for selecting the light 
flux which passes through the objective lens in 
which the occurrence of the aberration due to the 
disc- substrate is smallest, 

wherein the optical head records, reproduces or 
erases the information signal onto/from the optical 
* disc by the selected light flux") 
Ul. An apparatus according to claim 10, wherein said 
dtsc discriminating means comprises: 

a cartridge for enclosing the'optica! disc; 
a discrimination hole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting means for detecting the opening/closing 
state of the discriminadon hole and for generating 
^ a discrimination signalTj 

An apparatus according to claim 10. wherein 
numerical apertures of at least two or more of said N 
objective lenses differ.) 

]_13. An optical recording/reproducing apoaratus for 
recording, reproducing or erasing an information signal 
by converging a light flux onto/from a recording iavcr 
through a transparent disc substrate, comprising: 
(a) an optical head including: 
an optical waveguide formed on a substrate. 
N light emitting means each for emitting a waveguide 
light into said optical waveguide, N beisg greater 
than or equal to 1, 

N converging grating couplers, whose aberrations 
have respectively been corrected for said N disc 
substrates having different thicknesses, each for 
emitting the waveguide light supplied frcm said N 
light emitting means to the outside of the optica! 
waveguide and for allowing the reflected Iicht 
. from /the optical disc to enter, and 

N photo detecting means each for detecting reflected 
light and for generating an information signal; 
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(b) optical head moving means which is arranged 
below the optical disc and moves the optical head 
in the radial direction of the optical disc; 

(c) selecting means for selecting the light emitting 
means to be allowed to emit the light from among 
the N emitting means; 

(d) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal ac- 
cording to the result of the discrimination; and 

(c) control means for generating a control signal in 
accordance with the discrimination signal, for pro- 
viding said control signal to said selecting means 
and for allowing the light emitting means for emit- 
ting the waveguide light into the converging grat- 
ing coupler in which the occurrence of the aberra- 
tion due to the disc substrate is smallest, 

wherein the optical head records, reproduces or 
erases the information signal onto/from the optical 
disc by the light flux from the selected light emit- 
ting meanij 

[U. An apparatus according to claim 13, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 
a discrimination hole which is formed 'on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal. "3 
\JS. An apparatus according to claim 13, wherein 
numerical apertures of at least two or more of the N 
converging grating couplers difTeQ 

Q6. An optical recording/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light flu* onto/from a recording layer 
through a transparent disc substrate, comprising; 
(a) an optical head including: 
an optical waveguide formed on a substrate, 
light emitting means for emitting a waveguide light 

into said optical waveguide, 
light flu* dividing means for dividing the waveguide 
light emitted from the light emitting means into N 
divided waveguide lights, N being greater than or 
equal to 2, 

■ said N converging grating couplers, whose aberra- 
tions have respectively been corrected for said N 
disc substrates having different thicknesses, each 
for emitting each of said N divided waveguide 
lights to the outside of the optical waveguide and 
for allowing the reflected light from the optical 
disc to enter, and 

N photo detecting means for respectively delecting 
said reflected lights from the N converging grating 
couplers and for generating information signals; 

(b) optical head moving means which is arranged 
below the optical disc and moves the optical head 
in the radial direction of the optical disc; 

(c) output switching means for selecting and output- 
ting one of the output signals of said N photo*de- 
tecting means; 

(d) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal in 
accordance with the result of the discrimination; 
and 
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(e) control means for generating a control signal to 
the output switching means in accordance with the 
discrimination signal and for selecting the photo 
detecting means into which the waveguide light 
enters from the converging grating coupler in 
which the occurrence of the aberration due to the 
disc substrate is smallest."^ 
JT7. An apparatus according to claim 16, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 
a discrimination hole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the opticaJ disc; and 
detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signaf.jj 
1^18. An apparatus according to claim 16, wherein 
numerical apertures of at least two or more of the N 
converging grating couplers difTer"} 
\19. An optical recording/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light flux onto/from a recording layer 
through a transparent disc substrate, comcrising: 
(a) an optical head including: 
an optical waveguide formed on a substrate, 
light emitting means for emitting a wavezuide light 

into said optical waveguide, 
optical path switching means which is arranged on an 
optical path of said waveguide light and switches 
the propagating direction of the waveguide light in 
N directions in accordance with a control signal, N 
being greater than or equal to 2, 
N converging grating couplers, whose aberrations 
have respectively been corrected for said N disc 
substrates having dinerent thicknesses and which 
are respectively arranged in said N propagaring 
directions which are switched by said optical path 
switching means and emit the waveguide light to 
the outside of the optical waveguide and allow the 
reflected light from the optical disc to enter, and 
photo detecting means for detecting the reflected 
Jignt and generating an information signal; 

(b) opticaJ head moving means which is arranged 
below the opticaJ disc and moves the optical head 
in the radial direction of the optical disc; 

(c) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded opticaJ 
disc and for generating the discrimination signal in 
accordance with the result of the dscrimina^on- 
and 1 
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(d) control means for generating a control signal to 
the optical path switching means In accordance 
with the discrimination signal and for switching the 
propagating direction of the waveguide light from 
the light emitting means to the direction of the 
converging grating coupler in which the occur- 
rence of the aberration due to the disc substrate is 
smallest, 

wherein the optical head records, reproduces or 
erases the information signal onto/from the optical 
disc by the light flux emitted from the selected 
converging grating coupler"^ 
\2Q. An apparatus according to claim 19, wherein said 
optical path switching means combines deflecting 
means for changing the propagating direction of the 
waveguide light by a deflection angle according to a 
input signal, 

and wherein said apparatus comprises: 
tracking error detecting means for detecting a track- 
ing error amount of a converged spot which has 
been converged onto the opticaJ disc and for gener- 
ating a tracicing error signaJ; and 
tracking control means for changing the input signaJ 
to the deflecting means in accordance with said 
tracking error signal and for eliminating the track- 
ing error of the converged spotTjJ 
£21. An apparatus according to claim 19, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 
a discrimination hole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal^ 
L_22. An apparatus according to claim 20, wherein said 
disc discrimination means comprises: 

a cartridge for enclosing the opticaJ disc; 
a discrimination hole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
— a discrimination signaQ 

[23- An apparatus according to claim 19, wherein 
numerical apertures of at least two or more of the N 
converging grating couplers differ?) 
Ij4. An apparatus according to claim 20, wherein 
numerical apertures of at least two or more of the N 
converging grating couplers diffcrT^ 

An optical recording/reproducing 
apparatus foKrecording, reproducing or erasing 
an information signal onto/from an optical disc 
having at least a tratKnaret^ substrate and an 
information laver bv coWergling a light flux onto 
said information layer tlyroi 
substrate, comprising atfl/opti 
one of (a) N (where djfferfeiH numerical 

apertures, (b) N different focal distances and fc) 
N different working distances, for converging the 
light flux on said information laver. whereV said 



1 said transparent 
means having 
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optickl disc corresp onds to one of N types of 
optical discs provid ed with transparent substrates 
havinfl di fferent thicknesses and said optical 
convergi ng means converges said light Flux by 
employin g one of fa) a larger one of said N 
numerica l apertures, (b) a shorter one of said 
focal dis tances and fc) a shorter one of said 
working d istances, with respect to one of said 
optical disp having a thinner one of said 
substrates, 

2fL \ An optical recording/reproducing 
apparatu s fo\ recording, reproducing or erasing 
an infor mation signal onto/from anv selected one 
of N types fwkere N>2) of optical discs having 
transpare nt substrates of different thicknesses 1 
each of s aid N Optical discs having at least a 
transparen t substrate and an information laver. by 
converging a lighV flux on said information lavpr 

through said transparent substrate, said apparatus 
comprising;: 

at least one light emitting means for 



emitting said light flVx: 

N converging\me&n|s having one of f a^ 



different numerical apWfur es. fb) different focal 



distances and fc) diffeff nr working distances and 



performing aberration /cW 
transparent substrate"W 



N optical discs, each/of 



:tion over a 



sspective one of said 



N converging means 



operating to convergft said l\ght flux on the 
information laver of one o\ the N optical discs: 
and 

at least one photo detecting means for 
detecting reflected light fronAsaid optical discs , 

wherein one of said converging means 
having fa ) a larger one of said\numerical 
apertures, fb) a short er one of \aid focal distance 
and fc) a shorter one of said woYking distances, 
is selected for use with one of sAid N optical 
discs havi ng a thinner one of saic\ transparent 
substrates. 

2L. An optical recordingYreproducing 
apparatus according to claim 26. wl\erein each of 
said N converging means is an objective lens. 

2^L An optical recording/reproducing 
apparatus according to claim 26. wheftein each of 
said N converging means Is a grating ften~ 

2SL An optica! recording/reproducing 
svstem for recording, reproducing or erVising an 
information signal onto/from anv selectee one of 
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N jtvpes fwhere N>7) of optical discs having 
transparent substrates of different thickness. 
each of said N opti cal discs having at least a 
transparent substrate and an information laver, hy 
converging a light flux on said information Iaver 
through said transpa rent substrate, said apparatus 
comprising: 

it least one light emitting means for 
emittin^said light flux; 

a\single c onverging means for converging 
said ligh tukix on said information laver: 

at least o ne optical wave front 
transforming means , at least one of said at least 
one optical\wave fro nt transforming means being 
disposed inVin opti cal path connecting a light 
source, said\conve rging means and one of said N 
optical discsAand 

at least one photo detecting means for 
detecting reflected ligh t from said one of said N 
optical discs, 

wherein^N coyiposite converging optical 

f fa) different numerical 



svstems having ipne 



apertures, (b) difife/ent focal distances and 



different working\fosrar ces and each including 
said converging rfleans and one of said N optical 



wave front transfhWrt r m ean S respectively 



Xc] 



perform aberration ynn ection over a transparent 
substrate of a retn eAtivi; one of said N op tical 
discs, and one olf sairi composite converging 
optical svstems fiavin fe dne of fa) a larger one of 
said numerical apertn fes. (b) a shorter one of said 
focal distances and (c )V shorter one of said 
working distances, is sheeted for use with one nf 
said N optical discs havnpg a thinner one of said 
transparent substrates 

20^ An optical Vecording/reorodurino 
apparatus according to claftn 29, wherein said " 
convergin g means is an objective lens_ 

2-L An optical regording/rep roducino 
apparatus as in claim 29. w'hWein said * 
convergin g means is a gratinA lens_ 

An optica l recoXding/reproducing 
apparatus for recordi ng. reproc\icing or erasing 
an information sign al onto/fromVmv selected one 
of N tvpes fwhere N> 7) of optid al discs having 
transparent substrates of different\hicl<nesses , 
each of said N ootical discs havingX at least a 
transparent substrate and an information laver. by 
converging a light flux on said information lay er" 
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throug h said transp are nt substrate sa id a ppnrnms 
compnisino: 

fa) N (where N>2) op tical heads wrh 
including: Cil a liohr emitting means for emitting 
a light fflux. nil a converging means for 
converging the li?hr fl ux emitted from said lig ht 
emittingVmean.s ont o an information laver of one 
of said M optical disr -s loaded in said app aratus 
and Tiii) aV least one photo detecting mean* fnr 
detecting reflected liohr from said one of said N 
optical disci 

(b) obtical head movin g means, adapted to 
be arranged Li one si de of an onricai disc loaded 
in said apparatus, f or moving said N : op riral 
heads in a rad\al direr tion of said optical disc 
loaded in said Apparatus: and 

fc) contrbl means for selecting one of said 
N optical heads \ 

wherein said conve rging means of each of 
said N optical heaMs have one of fa) resnerrive 
numerical aperture* CM respective fo ca | distances 
and (c) respective whnrlr ing distances and perform 
aberration correctio nWer transparent snhsrrareg 
of respective ones ofyn j^N optical riisr< nn » 



said N optical heads p 
converging means havi 
of said numerical aner 



fvi 



said focal distances 



led with one of said 
me of fa) a larger one 
(b) a shorter one of 



anfi tell a s horter one of ssiH 



working distances, is* e!eVtkd for n S e with one of 
said N optical discs having a thinner one of saiH 
transparent substrates and Vairi one of said N 
optical heads selecte d bv sat ri co ntrol mean" 
performs a recordin g, reproducing or erasing 
operation of said inrn rmationY sion al on an op riral 
disc load ed in said apparatus. \ 

2JL An appar atus according to claim ' 
32, further comprisin g disc discriminating means 
for discriminating a rv De of saldWical disc 
loaded in said aonnr atus and for \utnurrino~ 
discrimina tion signal accordin g ro\ ~ 
discrimination result and wherein \aid control 
means selects one of s aid N onriralY ^^ 
provided with one of sa jd converaml means that 
generates a least aber ration due to th\ transnlnTm 
substrate of the ontiral disc loaded iA airi " 
apparatus. 

ii* An appar atus according rV claim 
33. wherein said dis criminating means cLp H^ 
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a cartridge fo r enclosing the optical disc 
loaded in said app aratus; 

saidlcartridge having a discrimination hole 
which ha s a\n open/closed state chararreHsri, 



;ic 

which differfc depend ing on a type of said op riral 
disc loa ded iVi said apparatus; and 

detecting m eans for detecting the 
open/closed sfate ch aracterise n f <niH 
discrimination \hole 

2JL — AnAappar atus according to claim 32. 
further comprisin g backward-moving means , 
operative when \he op tical head is seiected b v 
said con trol meaVs, for moving ones of the 
optical heads notlsele cted bv said control means 
to outside of the deter red optical disc during a ~" 
recording, reproduci ng or erasing operation of 
said information sijr na| 

2<L An appar atus according to claim 
32, further comprisin g a light emission control 
circuit for controlli ng intensity of the light fin* 
emitted bv said ligh t km-i-tt-ing means: a foms 
control circuit for con trolling a focus position nf 
the light flux convergey/^p the optica! disc: a 

controlling a tracking 



tracking control circ u i t 



position of the light flnttr ^verged Qn the ooriraf 
disc; and an optical f^^fiovement control 



circuit for controlling/said 



means: at least one o ; 



optical head moving , 



saiVj light emission control 



circuit, said focus r ontrol\circ:iit. said tracking 
control circuit and said oolica! head movemenr 
control c ircuit being switche d with resnect to one 
of the N optical heads selected bv said control 
means. 

22^ An appar atus According to claim 
32, wherein the tr ansparent jubstrates of said N 
optical di scs have thicknesses which include ar 
least one of about 0. 3mm andl about l^miiTanH 
said converging me ans have nimera! anermres 
which incl ude at least one of ayout 0.^5 and 
about 0.8. 

38_, An optical recording/reproducing 
apparatus according to claim 32.\wherein sain 3 
convergin g means is an obiecti\-e\ lpris_ 

An optical recording/reproducing 
apparatus for recor ding, reproducing or erasing 
an information sig nal' onto/from an\v one of N = 
tvpes fwhe re N>2^ of optical disci having 
transparen t substrates of different tl\ic:<nesses 
each of sai d N optical discs havi ng hi least a~ 
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transpar ent substrate and an information laver. by 
converging a light fl ux on said information laver 

throughVsaid transp arent substrate, said apparatus 
comprising: 

fa) an optical head provided with N 
fwhere H>2) optical svstems each including; (H 
light emi tting means for emitting said light flux. 
fiO a converging means for converging the ligh t 
flux emi tted from said light emitting means onto 
an information laver of one of said N optical 
discs loaded \in said apparatus and (Yn) photo 
detecting meaYis for detecting reflected light from 
said one of sand N optical discs; 

fb^ ootiaal head moving means, adapted to 
be arranged on fane side of an optical disc loaded 
in said ap paratus\ for moving said optical head in 
a direction of the\optical disc loaded in said 
apparatus to trave\se a recording track thereof 
and 

(c) control means for causing light 
emission of said ligh\ emitting means in one of 
said N focus optical aystems. 

wherein said converging means of said N 
optical svstems have o\e of jfa) respective 
numerical apertures. (b\ reactive focal distances 



and (c) respective workim g/di 



tances and perform 



aberratio n correction ovey transparent substrates 
of respec tive ones of saidf^Tcotical discs, one of 
said N o ptical svstems p/oVidAd with one of said 
convergi ng means having o\e bf (a) a larger one 
of said n umerical apertures. Vb) a shorter one of 
said focal distances and (c) a\shoner one of said 
working distances, is selected\for use with one of 
said N o ptical discs having a thinner one of said " 
transpare nt substrates, and the &ne of said focus 
optical svstems having said liehk emitting means 
caused to emit light bv said control means 
performs a recording, reproducing or erasing 
operatio n of said information signal on an optical 
disc loaded in said apparatus. 

4£L An apparatus according to claim 
39. further compri sing disc discriminating means 
for discriminating a tvpe of said ootiVal disc 
loaded in said apparatus and for outpktting a 
discrimination signal according to a 
discrimination result, and wherein saidVcontrol 
means causes light emission of the lig'ntXemitting 
means of one of said focus optical svster\s having 
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the conversing m eans that generates a least 
aberration due to t he transparent substrate of the 
loaded optical disc. 

4L \ An apparatus according to claim 
40, wherein said d iscriminating means comprises: 

a cartridge for enclosing the optical disc 
loaded in said apparatus: 

said cartri dge having a discrimination hole 
which has an opart/ closed state characteristic 
which differs depe nding on a type of said optical 
disc load ed in said\apparatus: and 

detecting m tens for detecting the 
open/closed state ch aracteristic of said 
discrimination hole. 

12. An appWatus according to claim 
39, further compri singVa light emission control 
circuit fo r controlling intensity of the light flux 
emitted bv said light emitting means: a focus 
control circuit for co ntrolling a focus position of 
the light flux conven ed dp the optical disc- ?mTa 
tracking control circ uit fot\ controlling a tracking 
position of the light flux converged on the onriral 
disc: at lea st one of said ligVn Emission control 
circuit, sa id focus control ciVc/jit land said" 
tracking c ontrol circuit beingWswilched with 
respect to the selected one oiLl*rN optical heads 



having the focus o ptical svsnfertn having said light 
emitting means caused to erfot\light bv said 
control means. 

£L An apparatus according to claim 
39, wherein the tra nsparent substrates of said N 
optical discs have thicknesses which include ar 
least one of about 0.3mm and abAut 1.2mm and 
said converging m eans have numeYal apertures " 
which inc lude at least one of ahouq0.45 and 
about 0.8. 

4fL An apparatus according to claim 
39, wher ein said converging means i\ Tan" " 
objective lens. 

45. An o ptical recording/reproducing 
apparatu s for recording, reproducing oV erasing 
an infor mation signal onto/from anv of W types 
(where N>2) of optica! discs having tr?Visnarenr 
substrates of different thicknesses, each <\f said N 
optical discs havino at least a transparent 
substrate and an information laver. bv conV/erg ,ino 
a light flux on said information laver through said 
transparent substrat e, said apparatus comprising: " 
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) an optic al head including (\) a light 
emitting Vneans for e mitting a light flux. a 
light flux\dividing means arranged in a radiation 
direction Af said li ght emitting means for dividing 
the light fl\ix emitte d from said light emittin g 
means intoy fwhere N>2^ light fluxes. fiiD N 
convergi ng ftneans for converging said N lighr 
fluxes o nto skid information laver of one of said 
optical discs Ibaded in said apparatus and fiv) at 
least one phota detecting means for detecting 
reflected light from s aid one of said optical discs 
loaded in said apparatus: and 

(b) opticai\ head moving means, adapted to 
be arrang ed on onfe side of said optical disc 
loaded in said appa ratus, for moving said optical 
head relative to the h ptical disc loaded in said 
apparatus to traverse \a recording track thereof; 

wherein sai d ?V conversing means have 
one of fa) respectiv e numerical apertures, {h) 
respective focal distances and (c) respective 
working d istances and pWform aberration 
correction over transparent substrates of 
respective ones of said N tantig itf ldiscs. one of 



said converging means hav\n</ on 



one of said numerical aoerth /es, 



t of (a) a larger 



fiorter one of 



of said focal distances andj 

said working distances , is felVctefa for use wirh 



'b) a shorter one 



one of said N* opti cal disc/ haVinb a thinner one 
of said transparent substrates. 8md said optica! 
head per forms a recording. reproducing or 
erasing operation o f said information signal on 
said optica l disc loaded in said apparatus. 

4£L An apparatus according to claim 

45, further comprisi ng light flux selecting means 
for selecting and par sing one of thA N light fliixgg 
divided by said light flux dividing ribeans 
accordin g to a control signal and control" means 
for outputting said control signal to said light flux 
selecting means to select the light Flu A to he 
passed through one of the N converging means. 

£L An apparatus according &p claim 

46, further comprisi ng disc discriminating means 
for discri minating a type of said optical M isc 
loaded i n said apparatus and for outDuitiA p_a 
discrimination signal according to a 
discrimin ation result, and wherein said con trol 
means selects one of the light Fluxes according m 
said disc rimination signal to be passed through 
one of th e converging means that generates 



\ 

least aberration due to the transparent substrate of 
the opticalldisc loa ded in said apparatus. 

!iL \ An apparatus according to claim 
47. wherein said discriminating means comprises: 

a cartridge for enclosing the optical disc 
loaded in said apparatus: 

said oartri dge having a discrimination hole 
which has anlopen /closed state characteristic 
which differs\depen ding on a type of said op tical 
disc loaded in\said apparatus: and 

detecting means for detecting the 
open/closed stale characteristic of said 
discrimination hole. 

49^ Aft apparatus according to claim 
45, wherein the tran sparent substrates of said N 
optical discs have\thi cknesses which include ar 
least one of about V), 3mm and about 1.2mm and 
said conv erging m^ans have numeral apertures 
which inc lude at lea\st one of about 0.45 and 
about O.S. 

5CL An optical recording/reproducing 
apparatus according t& claim 45, wherein said " 



converging means is ah d&j 



5_L An optiraf recording/reproducing 



apparatus for recording)/ rer-roducin 



an information signal xman 



types Twhere N>21 of/oftrirai di^r^ having 



ctive lens. 



g or erasing 



rom anv one of N 



transparent substrate s 6f different thicknesses, 
each of said N ontical'disAs having at least a 
transparent substrate and aVi information laver. by 
convergi ng a light flux on \aid information layer 
through said transp arent substrate, said apparatus 
comprising: 

(a) an optical head intruding (\) light 
emitting means for emitting said light flux. (W) a 
convergi ng means for converging said light flux 
onto sai d information laver, (lib N fwhere N > 2^ 
optical w ave front transforming\means. and fiv) 
at least o ne photo detecting meaVis for detecting 
reflected li ght from the optical di sc: and * 

fb) optical head moving nkans. adapted to 
be arranged on one side of an optical disc loader! 
in said apparatus, fo r moving saidWical head 
relative to the optical disc loaded ir\ said 
apparatus to traverse a recording track thereof- 
wherein a plurality of converging optical 
svstems comprising at least one of (il said 
converging means and (\\) said N ootiTpal wave 
front tran sforming , means have one ofVa) 
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respective numerical apertures , fb) respective 
fo&al distances and (c) res pect ive working 
distances and perfo rm aberration correction over 
respective transpare nt substrates of said N optical 
discs\ one of sai d converging optical systems 
having one of fa) a l arger one of said numerical 
aperturW (b) a short er one of said focal distances 
and (c) a shorter on e of said working distances is 
selected tor one of s aid N optical discs having a 
thinner onV of said transparent substrates, and 
said selected conve rging optical svstem performs 
a recording.yeprod ucing or erasing operation of 
said information si gnal on said optical disc loaded 
in said apparatus. 

12_l JM apparatus according to claim 
5L wherein said op tical head further includes 
holding means fdr h olding said N optica! wave 
front transforming means and for, responsive to a 
control signal, placing a selected one of said N* 



optical path betweeA saidA 


ght emittino means 


and said obiective \e\s a^nd 


control means for 


outoutting said controV&cm 


al to said holding, 


means to place said seXectet 


L one of said N optical 


wave front transformi/iV mf 


:ans in the optical path 


between said light err/ittWj 


means and said 



5IL An apparatus according to claim 
51. further compri sing disk discriminating means 
for discriminating a t ype ofr said optical disc 
loaded in said ap paratus anA for outpacing a 
discrimination signal according to a 
discrimination resul t, and whVrein said control 
means selects one o f the lightWxes according to 
said discrimination si gnal to be\ passed through 
one of the convergi ng optical systems that- 
generates a least aberration due to the transparent 
substrate o f the optical disc loaddd in said 
apparatus. 

5fL An apparatus according to claim 
53, wherein said discriminating moans comprises: 

a cartridge for enclosing the\op»::cal disc 
loaded in said apparatus: 

said cartri dge having a discrimination hole 
which has an ooen/closed state characteristic 
which differs depe nding on a tvoe of <feld optical 
disc load ed in said apparatus: and 
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detecting means for detecting the 
open/clo sed state characteristic of said 
discrimination hole. 

55\ An apparatus according to claim Si , 
wherein tHe transp arent substrates of said N 
optical dis As have thicknesses which include at 
least one ok about 0.3mm and about 1.2mm and 
said converging optic al systems have disc side 
numeral apertures whi ch include at least one of 
about 0.45 aAd about 0.8. 

\An optical recording/reproducing 
apparatus according to claim 51, wherein said 
convergin g meAns is an objective lens 

5i Ari optica] recording/reproducing 
apparatus for recordi ng, reproducing or erasing 
an information s ignal onto/from anv one of N 
types (whe re N>h of optical discs having 
q transparen t substraV es of different thicknesses , 

*j each of s aid optical discs having at least a 

in transparen t substrat^ and an information laver. by 

M convergin g a light FlVi.x on said information laver 

through said transparen t substrate, said ap pa rams 
comprising: 

fa) an optical h^ad including (\) a 
7' waveguide formed on A suffitrate, (\\) N (where 

Mi N>2) lig ht emitting m^i/s for directing 

Mi waveguide light into saiMwAveguide. Nj 

[L| convergin g grating coiipAfstfor directing^rhe 

- r y waveguide light receive! Vroln said N lighr 

I emitting means to outside \pfkiid waveguide and 

for receiving reflected ligfA from an optica! disc " 
loaded in said apparatus anA fiv) N photo 
detecting means for detecting said reflected liahr 
through said convergi ng gratVig couplers and for 
outputting the d etected light a\ said informarion 
signal: 

(b) an optical head movW means 
adapted t o be arranged on one s\de of the optical 
disc loade d in said apparatus. fo\ moving ssid 
optical he ad in a radial direction \f the optic al 
disc loaded in said apparatus: and 

(c) control means for providing a control 
signal to select one of said N light Amittin a 
means to emit light . 

wherein said N convergin g grVtin© 
coupler s have one of fa) respective numerical 
apertures, fb) respective focal distanced and (c) 
respective working distances and perfoVm 
aberrat ion correction over transparent Aibstrates 



of\espective ones of said N optical discs, one nf 
saitf converging gra ting couplers having one of 
(a) a larger one of said numerical apertures, (b) a 
shorter one of said focal distances and (c) a 
shorter one of sai d working distances, is selected 
for use with one of said N optical discs having a 
thinneV one of said transparent substrates, and the 
light flftix emitted from said selected light 
emitting means causes said optical head to 
perform V recording, reproducing or erasing 
operationW said information signal on said 
optical disc loaded in said apparatus. 

5§L\ An apparatus according to claim 

57, furth er comprising disc discriminating means 
for discrim inating a type of said optical disc 
loaded i n saia apparatus and for outputting a 
discriminationVsignal according to a 
discrimi nation \esult, and wherein said control 
means ca uses liSht emission of the -light emitting 
means o f one ofVaid converging grating couplers 
that generates a lAast aberration due to the 
transparent substra\e off the optical disc loaded in 
said apparatus" \Y/\ 

59^ An apparatus according to claim 

58, wherein said diflgViLinating means comprises: 

a cartridge ^or\eVi closing the optica! disc 
loaded in said app/ratinsV 

said cartridg e haVing a discrimination hole 
which has an open/closest state characteristic 
which di ffers depending An a tvpe of said optical 
disc loaded in said apparatus; and 

detecting means foAdetecting the 
open/closed state characteristic of said " 
discrimination hole. V 

60. An apparatus according to claim 
57, furth er comprising a lightVmission control" 
circuit for controlling intensitvW the light flux 
emitted b y said light emitting nfeans. said light 
emission control circuit being switched with 
respect to the selected one of the\N converging 
grating couplers^ V 

6L An apparatus according to claim 
57, wherein the trans parent substrates of said N 
optical discs have thi cknesses which\ include at 
least one of about 0.3mm and about VI. 2mm and 
said converging grat ing couplers hava numerical 
apertures which include at least one oV about 0.45 
and about 0.8. \ " 



62^ An optical recording/reproducing 
apparatus for reco rding, reproducing or erasing 
an infor mation signal onto/from any one of N 
tvpes Vwhere N>2) of optical discs having 
transparent substrates of different thicknesses, 
each or said N optical discs having at least a 
transparent substrate and an information laver. hv 
convergi ng a light flux on said information laver 
through said transparent substrate, said apparatus 
comprisin 

fa) kn optical head including fi) a 
waveguide formed on a substrate, fii) light 
emitting means for directing waveguide light into 
said wave guide, fin) light flux branching means 
for bran ching he waveguide light received from 
said light emitting means into N fwhere N>2) 
branch waveguioe lights, fiv) N converging 
grating c ouplers tor directing said N branch 
waveguid e lights t\) outside of said waveguide 
and also for receiving reflected light from the 
optical disc loaded iVi said apparatus and fv) N 
photo det ecting meaAs for detecting said reflected 
light thro ugh said N oonyZrging grating couplers 
and for outoutting thexiyeqted light as said 
information signal: 

(b) an optical h^cTijnoving means* 



adapted to be arranged ok one side of the optical 
disc loaded in said apjoaraVi^. for moving .said 
optical head in a radial direction of the optical 
disc loaded in said aoparatuV and 

fc) control means forbroviding a control 
signal to select and output on^of the outp ut 
signals of said N photo detecting meansT ^ 

wherein said N converging grating 
couplers have one of fa) respective numerical 
apertures, fb) respective focal distances and fc) 
respective working distances and perform 
aberratio n correction over transparent substrates 
of respec tive ones of said N optical\discs. one of 
said conv erging grating couplers having one of 
fa) a larg er one of said numerical apertures, (b) a 
shorter one of said focal distances anA fcTa 
shorter one of said working distances. \is selected 
for use wi th one of said N optical discA havinc a 
thinner on e of said transparent substrates , and 
said optical head performs a recording, 
reproducing or erasing operation of said 
information signal on said optical disc loA de'd in 
said apparatus. 



!i2^ An apparatus according to claim 
62, furtier comprisi ng disc discriminating means 



for disc 



loaded i 



immating a type of said optical disc 
said apparatus and for outputting a 
discrimination signal according to a 
discrimi nation result, and wherein said contro l 
means s efects one of the output signals of said 
photo detecting me ans for detecting the reflected 
light returned through the converging grating 
coupler thai generat es a least aberration due to 
the transparent subst rate of the o ptical disc tonrterl 
in said apparatus. 

6fL \ An apparatus according to claim 
63, wherein sAid discriminating means comprises: 

a cartridge f or enclosing the optical disc 
loaded in said apparatus: 

said cartri dge having a discrimination hole 
which has an opeWclosed state characteristic 
which di ffers depending on the tvpe of said 
optical dis c loadedVn said apparatus: and 

detecting meVns for detecting the 
open/clos ed state characteristic of said 
discrimination hole. 

65^ An app<iratufl according to claim 
62, wherein the trans parent kiibstrates ; of said~N 
optical discs have thickrttfesds which include at 



least one of about D im 
said converging grating 
apertures which include 



about 1 .2mm and 
tup\ers have numeral 
ac\lea)st one of about 0.45 



and about 0.8. 

66^ An optical reAording/reproducino 
apparatus for rec ording, reproducing or erasing 
an infor mation signal on to/ fr Am anv one of N 
types (whe re N>2) of ppticalWscs having 
transpare nt substrates of different thicknesses, 
each of s aid N optical discs haAing at leas? a 
transparent substrat e and an information laver. bv 
converging a light flux on said information laver " 
through said transpa rent substrate\ said ap paratus 
comprising: 

fa) an optical head including (\) a 
waveguide formed on a substrate. light 
emitting means for directing waves Aide light into 
said wave guide. (iii) optical path switching means 
arranged i n an optical oath of said wLeguide 
light for switching a propagation direction of said 
waveguide light acco rding to a control! signal m 
N (wher e N > 2) propagation direction!, (iv) N ~ 
(where N > 2) converging gracing couplers. 




arranged in the N pr opagation directions switcher! 
bw said optical pat h switching means, for 
directing waveguide lights traveling in .said N 
Propagat ion directions to outside of said 
wAveguide and for receiving re flected light from 
thdoptical disc loa ded in said apparatus and (v) 
phoVo detecting mea ns for defecting said reflected 
HgM through said converging grating couplers 
and for outoutting th e reflected light as said 
information signal: and 

(b) an opti cal head moving means 

one side of the op tical 
disc loaded in said apparatus, for moving said 
optical hfead in a rad ial direction of the optical 
disc loade Vl in said apparatus. 

wherein said N converging ©ratine 
couplers haye one n f fa) res pe ctive numerical 
apertures 

respective working distances and nerfnrr^ 
aberration correcti on over transparent substrates 
of respective oWs of s aid N op tica ! discs, one of 
said N converging gr ating counters having one, nf 
(a) a larger one Vf sai d numerical apertures , f h> n 



shorter one of saiVl fo cai 
shorter one of s a i r\ w 0 , 



for use with one orKVi/i 



n 



thinner one of said fyy nsfrarent suhsrra^ anc j 
said optical head n-. 
reproducing or eras; 
information sign a I 



distances and (c) a 



ng distances, is seiecrerl 



N optical discs having a 



s a recording , 



n si 



Deration of said 
Id optical disc loaded in 



said apparatus. 

&L An appa ratus according , to claim 
66. wherein the transpa rent substrates of saidlv 
optical discs have thic kneaWs which include a~ 
least one of abour f ) 3mm Aid about 1.2mm1mrj 
said converging grati ng couriers have numeral 
apertures which inclu de at le\st one of abom n 
and about 0.8 

6<L An apparatus adcordng to claim 
66, further comprisi ng disc cihVriminatina m^jn* 
for discriminating a rv ne of saiA optical disc 
loaded in said apparat us and toAoutpuaing a 
discrimination signal according t\ a 
discrimination result , and control Wans for 
outoutting said control signal to sn\c! optical oath 
switching means in resp onse rn 

discrimin ation signal to switch the ny -onnonrinn 
direction of the waveguide light froiA the light ' 
emitting means to a direction of one \f sair! 
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cfrwerging grating c ouplers that generates a least 
aberration due to th e transparent substrate of rhe 
optical disc loaded in said apparatus. 

An appar atus according to claim 
68. Vherein said discri minating means comprises* 

a cartridge for enclosing the optical disc 
loadect^in said app aratus; 

said cartridge having a discrimination hole 
which Has an open/ closed state characteristic 
which differs depen ding on the tvpe of said 
optical dfoc loaded in said apparatus: and 
delecting means for detecting the 
open/clos e\j state characteristic of saiH 
discrimination hole. 

2£L \ An apparatus according to claim 
66, wherein &id op tical path switching , means 
includes d efledhno means for changing the 
propagati on direction of the waveguide light bv a 
deflection angleVor resnondino to a predetermined 
input signal: tracking error deferring means for 
detecting a trackinV error Quantity of a snor 
converged on the oW ical disc and for outp urring 
said tracking error ojta ^itv as a tracking error " 
signal: and tracking fr fln rol means for chancing 
said input signal to sfl njdeflection means 
according to said tra/ ^n^ error signal to remove 
a tracking error of 



2L. An appar atus according to claim 
66, wherein said optical \ath switching means is 
a surface acoustic w ave transducer arranged to 
intersect with the opt ical path of the wavegmd"e 
light emit ted from said lighaemitting means. 

7 2. An optical r ec ording/reproduc ing 



optical discs each hav ing at leAsr a transp arent 
substrate and an information la\er bv converging 
a light flux on sai d information \aver through sai d 
transparen t substrate, said svsreiA comnrisin o 

a plurality of optical head 

a plurality of optical head Loving means , 
adapted to be arran ged on one sideW an onrirnl 
disc loaded in said a pparatus in a r Ac! i a i rii region 
of said opti cal disc on a center rherdbt. for 
moving said optical he ad in a direction relative m 
the optical disc so ns to traverse a recording rr xrk 
thereof: and 

a cartridg e for enclosing anv c\t of said 
optical discs and having N openings arVangerTin a 
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radiall direction of a n optical disc enclosed therpin 
on thq center thereof 

22i An apparatus according to claim 
72, wflerein said opti cal discs have transparent 
substrate s of different thicknesses 

An appar atus according to claim 
72, whArein the N openings of said cartridge are 
mutual ^ independently opened and closed 

2L. An appar atus according to claim 
72, wherein said car tridge has a discrimination 
hole for providing an indication of a type of the 
optical di sk loaded in said ap paratus 

\ An optical recording/reproducing 
apparatus foY recor ding, reproducing or erasing 
an information sign al onto/from an optical disr 
having at leas\ a tr ansparent substrate and an 
information later by converging a light flux on 
said information laver through said transparent 
substrate, said apparatus comprising: 

at least on^ light emitting means for 
emitting a light fli 

a converging n/ekns for converging said 



light flux on said inW-rracion laver of one of N 



(where N>2) opticaX d 



cs loaded in said 



apparatus and perf o/rl¥n| aberration correction 
over respective tra rfepaVeint substrates of said N 
optical discs havinl different thicknesses: and 

at least on e photA detecting means for 
detecting reflected lig ht from said optical disc 
loaded in said app aratus through said converging 
means a nd for outputting the detected reflected 
light as an electrical signal! \ 

wherein the thicknes\ of the transparent 
substrate of the optical disc \s discriminated bv 
said electrical signal 

LL An optical recoYding/reoroducing 
apparatus according to claim T6. wherein said/ 
converging means i s one of anftbiective lens and 
a grating lens. 

2£L An optical recording/reproducing 
apparatus for record ing, reproducing or erasing 
an information sign al onto/from art optical cHsr 
having at least a tr ansparent substrate and an 
informat ion laver bv converging a fright flux on 
said information lav er through said transparent 
substrate , said apparatus comprising 

at least on e light emitting meAn.s fo 
emitting a light flux; 
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single obj ective lens for converging said 
light flu\ c on said information laver; 

fwhere N>2) optical wave front 
transfor ming elements one of which is arranged 
in an opt ical path between said light emitting 
means and said objective lens; and 

at feast one photo detecting means for 
detecting reflected lig ht from said optical disc 
through said objectiv e lens and for outp utting the 
detected reflected light as an electrical signal, 
wherein c omposite converging optical 
systems correspondi ng to combinations of fi) said 
objective lens Vind (in said N optical wave front 
transforming n\eans perform aberration correction 
over respective Vran.s parent substrates of N optical 
discs havi ng different thicknesses, and the 
thickness of the transparent substrate of the 
optical di sc loadeM in said apparatus is 
discriminated bv Aid electrical signal 



79 



An optic; 



apparatus for recordi 



an information sjgnawon 



having at least a trariW : e nc substrate and an 
information laver b§ Converging a light flux on 



re c o rd i n g / re p rod u c i n ? 



reproducing or erasing 



to/from an opcical disc 



said information lafle rVhfeugh said transparent 
substrat e, said anpfiratins comprising: 

at least on e light\emitting means for 
emitting a light flux; 

N grating le nses fhr performing aberration 
correction over res nectiveWansparent substrates 
of N (where N>2^ on rj C al\discs having differenr 
thicknesse s to converge saiA light flux on said 
information laver o f one of\;aid optica; disr s 
loaded i n said apparatus: an- 

at least one photo detecting means for 
detecting reflected light from Wid optical "disc 
loaded i n said apparatus through said grating 
lenses and for outfitting the detected re fleere d 
light as an electrical signal 

wherein the thickness of\he transparent 
substrate of the optical disc loaded in said 
apparatu s is discriminated bv said\elec:7icsl 
signal. 

SO,. An optica l recording\reprodiicing 
apparatus for record ing, reproducing or erasing 
an information sig nal onto/from anv\one of N " 
tvpes Twhere N>2^ of optical discs A -v^g 
transparent substrates of different thicknesses, 
each of said N optical discs having atlleast a ' 
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transparent substrat e and an information laver , hy 
converging a light f lux on said information lay er 
through said transp arent substrate, said ap paratus 
comprising: 

fa) an optic al head including (\) light 
emitting means for emitting said light flux , fii) 
optical Wans for converging said light Flux onto 
said information la yer, and fiii) at least one photo 
detecting \neans fo r detecting reflected light fmm 
the optical Wsc; and 

(b) optical head moving means, adapted to 
be arranged dtn one side of an optical disc loaded 
in said apparatus, for moving said op tical head 
relative to the ^ntical disc loaded in said 
apparatus to trav Vrse a recording track thereof: 

wherein s rfjd optical means comprises one 
of fa) N different Numerical apertures. (b)~N 
different focal dista nces and (c) N differem 
workin g distances and performs aberration 
correction over res pective transparent substrates 
of said N optical dis cs\ one of U) a larger one nf 
said numerical anerf ureV (b) afthorter one of said 
focal dista nces and (c) Ashd/iejr one of said 
working distances is seleftteH fhr one of said N 
optical dis cs having a thinVer rjne of said 
transparent substrat es. anc^ajJoptical means 
perform s a recording, reyro)duAng or erasing 
operatio n of said informa'tionWgnal on said 
optical dis c loaded in said an|Wanis 

SJL An apparatus according to claim 

80, further compris ing disc discriminating means 
for discri minating a type of saidXpptical disc 
loaded i n said apparatus and for Wputtino a 
discrimination signal according to\a 
discrimination resul t, and a control means for 
selecting the converged light flux. Accordin ~to 
said discrimination sign".!, that generates a least 
aberration due to rhe transparent substrate of the 
optical di sc loaded in said apparatus 

S2i An apparatus according\to claim 

81, wherein said discriminating means Vromprises: 

a cartridg e for enclosing the ont\ cal dkr 
loaded in said apparatus: 

said cartri dge having a discrimina\ion hole 
which has an ooen/cl osed state characterisV ic 
which differs depen ding on a tvpe of said Optica l 
disc load ed in said apparatus: and 



detecting means for detecting the ' 
open/closed state characteristic /6f said 
discrimination hole. 

83. An apparatus a/cording to claim 80. 
wherein the transpatf&nt stfbstrates of said N 
optical discs have tnictenesses which include at 



least one of about 



m and about 1 .2mm and 



said converging o 



z o^BcalX^v 
r£s which i 



vstems have disc side 



numeral apertures \[/hich include at least one of 
about 0.45 ang about 0.8. 



